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Chapter 1

Problen

Legible taxt, whether prlsdntnd via paper or Cathode Ray Tube
displays (CRTs or VDTs) possesses three qualities: symbol vis!bilifv
tclarity), sysbol recognizability (perceptability), and overall
comprehensibility (readability) (Raynolds, 1979). A legible display
cosbines the writing of the author with the screen design skills of
the publisher. An author can refer to the rules of grammsar, spelling
and, usage for assistance in writing an understandable sessage.
However, the publisher lacks the same advantage of formal rules or
quidelines when combining the text eleaents that present the author’s
writing, using instead a cosbination of artistic principles,
folklore, tradition, and economic restrictions.

firt, tradition, and folklore contribute to an attractive
layout which is useful in qaining and keeping a resder’s attantion,
However, attention is ;niv one part of the perceptual process in
learning froa instructional text. Neisser (1976) describas
perception as a cycle where the perceiver reacts to the environsent
(nominal stismulus) by seeking out seaningful inforsation and
integrating that information into an existing schepa. WMNritten text

presented on & CRT display is a nominal stinulus where reaading is the



prisary asans of acquisition. Reading, too, is a continuous cycle
that requires attending to a stiaulus, encoding the stisulus in a
seaningful manner, and linking the meanings with existing knowledge
or prior experience (Tinker and McCullough, 1962). )

The cognitive link batween reading and perception is important
because it defines a psychological area that may be used to identify
processas used by zgadorl in perceiving CRT text and, it sets as a
écsiqn objective the accurate translation of a nominal stisulus into
an effective stimulus. Text should be formatted in ways that
facilitate the total perceptual cycle, not just the attention
process. Research aiasd at aeeting this ohjective has Centered on
the visibility and°recognizability characteristics of text.

Visibility and recognizability contribute to awareness and
encoding. Works by Tinker (1943, 1965{ and later updated by Rehe
(1979) cover the area of visibility quite thoroughly. These
¢indings arp usually widely practiced, since a publisher who coes
not produce visible materials will not be a publisher for long.
Although these same standards are frequently used for CRY text
displays, the generalizability of paper st;ndard; to the CRT has not
been verisied. Visibility and recognizability research spacific to
the CRT has established brightness, contrast, and letter size as well
as letter shape and dot eatrix size. (See Gradinger, 1984 for a
sunnary of thase findings.)

Research aised at enhancing ths cosprehensibility of a
gocument has been done with difucttve cues, chunking, organizers, and
text layout. The most successful of this ressarch has been with

directive cues finding that directive cues (e.9., undarlining,
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italics, bold type) facilitate certain types of learning under the
following conditionss first, the cues sust be systematically related
to desired outcomes (Crouse and ldstein, 1972 and Anderson and Faust,
1947); second, the cues aust be used sparingly to indicate only those
ideas which are superordinate {(Hartley, Bartlett, and Branthwaite,
1980; B#ullll and Jenkins, 1977); and finally, the cues must not
inhibit or circusvent the desired processing activities (Anderson and
Faust, 1967) by forcing extraneous eaterial to compete with essencial
paterial or, by persitting non-constructive responses. Research with
~directive cues in CRT displays has shown cues are sost useful in
search and recognition tasks (Christ, 1973, 1977).

Other means of changing the format of text to isprove
cosprehension or reading spead have not been as successful as the use
of directive cues. These efforts have included breaking the sentence
into chunks, hierarchical indentation, and the use of headings.

The goal of chunking re=carch was to facilitate the
connections of meanings among words between the nosinal stinulus and
the reader‘s schema. A persistent problea of this research was
deciding where to break a sentence into thought units. Several
implicit assumptions were sade. The éirst was that each sentence was
composed of several ideas, each ui which was processad in parts by
the individual. Second, it was assumed that all readers chunk in tha
sane way. There is no evidence to support either assusption. It
sppears, then, that ordinary punctuation supplins all the
organization necessary within the sentence, When placed in
perspective with the number of combinations of foraat variables

available the chunking change was aoclecular while the intent of text
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design is wholistic. (See Grabinger, 1984 for a more detailed
treataent of chunking research and a list of pertinent references.)

ﬁThl inability of chunking to have a significant effect on -
reading speed or learning led to format chanq;s in paragraph
organization. The objective of this research was to let the contours
of the text format indicate a hierarchical arganization of the
information within the paragraph or the page. Frase and Schwart:
(1979) and Hartley (1980) sugqgested that the reader’s representation
teffective stisulus) of the structure of the text may be aade more
accurate and effecient if the format of the text (nominal stisulus)
also represents that structure. Again, the intent was to make the
nosinal stimulus look like the unseen effective stiaulusy however,
neither researcher could reject tne null hypothesis.

A third format change that did prove to facilitate learning in
search and retrieval tasks and comprehension was the use of
headings. Headings were useful written in bothostatanent or question
forns and whether embedded in the main body of tne {ext or hanging in
the sargins (Hartley and Truesan, 1982y Holley, 1981),

In sum, the effort to make the nominal stimulus look like an
effective stiaulus has not seemed successful because there exists no
accurate picture of a univarsal effective stisulus wv isitate., It
say vary greatly fros individual to individual. Plus, given the
cyclical nature of perception it would sees reasonable for the
sfépctive stisulus to be in a state of constant change and
adjustment. It seems that from the application of directive cues and

headings that successful format changes are those that facilitate the

reading and perceptual cycles. Headings and Cues point up specific



items of information for additional processing by the learner. The
foundation for a set of format rules may be found in the pesrception
and reading pr&c;sscs that will help publication designers construct
text that will axternally model asppropriate cognitive processes, or
", . . allow the lesarner to activate appropriate asthods
independently® (Bovy, 1981, p. 208).

Grapinger (1984) attespted to link publication design research
to the perceptual processes of individuals by developing nodelp of
computer-generated text with several controlled format variables:
leading, left and full justification, the presence of directive cues,
the use of hypertext, paragraph indication, and heading location. In
a :hltidinensional scaling study using perceptual sentiments
expressed by persons viewing models of computer-generated text on
CRTs three dimensions describing the perceiver preferences were
found:s spaciousness, organization, and structure. Spaciousness
refers to designs with a lot of white space and op:nness.t
Organization refers designs that looked to be grouped or chunked
around ideas. Finally, structure refers to designs that appeared
hierarchically structured, using hypertext, directive guns. and
headings to indicate the structure and location oé inforaation,

However, the study used an inconplltofcyclical design for the
paired-comparison task. Subjects judged 50% of all the possible
pairs of the 14 stisuli. This probably contributed to instability
and increased stress within the NDS solution. An analysis of a
cozplete stisulus sasple may enhanc” and refine the definitions of

the disensions.
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In light of fhis analysis, this study proposed to identify
criteria used by people who views and make perceptual judgeasnts about
sodels of cosputer-qenerated toxi. To ieprove on the previous stddy
this study yscd a complete sat of carefully constructed stisuli and
factor analysis techniques to analyze the resulting data. The goal
was to identify criteria used by reader/perceivers to analyze the
apparent effectiveness of IGVI;;I aodels of CRT screens based common
text format variables. These criteria (factors or dimensions) can.
in turp. be defined and eventually used as general ;esiqn variables
related to the perceptual /reading process rather than snall.‘ﬁarrou'

~

typographical variables,

//////’*‘\\



P ey - .~ Chapter 2
K . . . Methodology
' ha -
Dependent Variable
Print and CRY research have concentrated on single independent
variables, usually using reading speed, recognition, or cosprehension - °
¥ ' 'as dependent variables. This has cént?ibutod to the divclopncht of

«tandards for individual variables, but not to guidelines for the
combination of those variables. The use of a dependent variable
based on judgesents or sentiments would permit the use of a
sultivariate statistical technique, such as factor analysis or

)

nultidieensional scaling. Thg main advantage of a mulfivariate
technique, such as the ?actor analysis technique used in thil-;;udv.
is the ability to examine a nuitidinensional'variabll. sucﬁ as text
format percepticn, with a unidimensional messuresent.

I2 this case, the dependent variable was aiunidinunsiopai
peasure callod_'study-ability.' “Study-ability” was operationally
defined as the rating assigned by participants to sodels of

computer-gansrated text based on the perceived ease with which & text

sodel could be read and studied as {f the model were actual text.




These ratings were then submitted to a O-smode factor analysis to
" ) B ~
identify the un{,rlytnq criteria that were used whidn the perceiver

 foreed a judgeent related to the "study-ability” of a text model.

-

Research Questions '

A series o;,questions were used as 3 guide for interpreting
the factor analysis data. The fundasental assumsption was thgt sone
underlying factors, smaller in nusber than the orlﬁinal set of
variables, was responsible for the covariation in the vafiables.
Therefore, a prerequisite for the analysis was that‘*hc

.4
unidimensional scaiing of stismuli represent a nultivariate space,

leading to the questiont

{. Can‘the aultivariate concept of computer-generated text
design be sc*led by readers on & unidieensional scale ?

After the validity of using factor analysis was established b; the
presence of significant factor loadings the factors or diensions
were nased and conclusions about their attributes drawn. The
follguinq\questions served as a Quide for thc‘processs \
2. How many factors or d\;ensions respresent the judgeaments
expresged Ey the partigipants?
‘

3. What are the definitions of thl'diwonsions?

4, NWhat implicatinns do the disensions have for deeign of
coaputer-generatel text presented on-CRTs?

*

Data Gathering Method

Saaple
The sanple was composed of 3! undergraduate student volunteers
froe the University of Nebraska--Lincoln Teachers College.

Participants were United States citizens befwsen the ages of 20 and

25,

10
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Stiauld .. ' _ R
| Stinmuli Qert 64 models of cosputer tox; (see Apfdendix A}

iR | cdesigned to use yarlailos.that have been rasearched in both print and

CRT legidility rtsoarcﬁ and that are frequently used in text design.

A nethod called notation (Twyasn, 1981) nas‘uscd to design the text

nodels. This aethod prevents contaminatfon from content. variables by i

Y usinq.'l's; "0"s, lnd"l‘; to raprecen( nrit%%é text. The “X¥ is the
basic graphic unit that stands for typographic nore ;L;h-is the. bulk

of the copy on a paqi. The '0; rep-esents a primary variation from

- ‘I '

Ch

the _ypographic nota including iiallcs. all Jpper case, bold type,
calor, Qfadinqsugor reverse type, The "[" is a tertiary qraphlf u"( K .
used ;;relv to represent something particularly unique in style. The
.- najor benefit pfé the notation method i
is that it encourages serious thinking about typographic
.problils in conceptual teras, and independently of )
_ problems associated with particular copy or composition
' systeAs, (p. 11)
Tuynan'f standard nethgd was altered slightly in this study.
hd 6rabinger (1984) used the standard method of placing "X"s to
. : re;resent the body of the text without indicating any spaces betweean
‘words. Spacosgutre used'in this study to sake groups of "X"s look
sore like words in actual text. Comments by participants in the 1984
Grabinger study indicated that the solid block of "X"s may have
looked too orderly and unrealistic, The placing of the spaces was
determined by t;kinq’a piece of actual‘nensptper textland copying it
) us1Ag only "X"¢ and spaces. F

. ]
format variables used frequently in publication design (see Tabdle

The stisuli were designed to reflect conbinatijns of six

1) leading, directive cues, paragriaph jndications, hypertext,”

position of headings, and line length.

11
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Leading: (SS) single spacing
(DS) double spacing

Directive Cues: ®(NDC) no directive cues present
N (DC) directive cues present

Paragraph Indications (IP) indented paragraph
‘ (SP) spaced-paragraph

Mypertext:- (NMT) no hypertext present
(HT) hypertext present oo

N

Heading Position: (EH) embedded headings
(IH) isolated headings

g Line Lengths (LL) 1iong (40 character) line
N (SL)r short (40 character) line

iy - P —— T — 80 . D S0 o S o e S G0 W 50 S S e o o - o ol S
. . -

~

Leading (space betuoen.lines of text) had two vaiucs:

single spacing (SS) and double spacing (DS). Kolers, Duchincky, and

} : -

Ferquson'(19all found that double spacifg between lines of text on a

CRT marginally ipcreased reading ;Biid over single spacidg. However,

they also #o%nd that reading single spaced text required less occular

- - !
effort, because more densely packed text requires snaller and fewer

eye auscle snoveaents, Srabknan (1984) fogﬂd that perceivers

preferred double spaced text. However, this preference is not clear

L

cut and interacts with line llnqth.a Readers often do not aind short
S 3
lines of single-spaced text (Tinker, 1962}, Therefore, the affect of

single vs. double spaced text was tested with both short and long
[ 8 N ) L =

Iines.

P
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L Llﬁ! lingih was another variable. Turnbull and Baird (1964)
recosmerd that lines of text be betwden one alphabet and two and
* ’ one-half alphabets long. In other wordi, a line should be about 26
to &5 characters long for a given style and size. Research by Keenan

. {
(1981) supports this. Keenan usad a computer to deteraine the

(A

. S
optimal line length in teras of “chunks® (seaningful phrase units for

w
- .

different readability levals. Re;ults indicated that line lengths in
the vicinity of 45»tu SS characters bent maintain the integrity of
the greatest number of idea units., VYet, despite this research
pes{qnars oftan persist in lony lines of text. Text presented on the
CRY screen can be made up to 80 characters‘lonq. Therefore, the two
- conditions in this study were set at 40 (LL) and 40 (S5L) character
e lines. Both fall within acceptable standards, yet are easily
* discriminated froa one another.
Directive cues took on two values: either the cues were
- present (DC) or not present (NDC). Grabinger (1984) found that the
presence or absence of difcctive cues had no affect o; preferences
expressed by pirt!claants. However, directive cues have proved a
’ useful format device when used sparingly and related to desired
outcomes. Therefore, cues were added to the stisuli by shading three
selected "words" with ligil.
Paragraph indication was a fourth variable, Paragraphs
were indicated by the us: of increased white space (S5P) (double or
triple spacing botu:zn“paaag:aphs) or traditional indentation (IP).
"Subjecti in the Srabinger 1984 study stated that they preferred the

increased space aethod of paragraph indication beccuse, the screen

appeared more structured and organized.

. 1'
Q i




Hypertext was a fifth varfadble indicated by its prasence
(HT) or its absence (NMT). Heines (1984) recossends the use of
hypertext to help keep readers apprised of their location in a
lesson, the leseson content, their progress, and essential computer
coasands (e.qQ., forward, back, or exit). Hypertext is recosaended
because CRT text pages are s‘ort. change frequently, and the nature
of a CAl lesson often prevents easily flipping ahead or backward.

Heading location was the sixth variable used. Headings were
either esbedded in the text (EH) or isolated in a separate coluen
{IN). The use of headings, particularly in qﬁastlon fora, has
facilitated learning (Hartley and Trueman, 1982). The location of
the headings may affect the appearance of orqaniiltion and structure
of the page (Grabinger, 1984).

The 2 X 2 X 2 X 2 X 2 X 2 design presented 64 possible
stinulus screen design combinations. Each page was des.gned on an
I8 PC computer with the Multiaate word processor prograa. The
stiouli pages were printed on a dot-matrix p.inter and then enlarged
on a2 photocopy sachine. Tha enlarqged copies aore closely reseabled
the size of a typiral CRT screen. After enlargenent the stinuli were
laminated for durability.

Procedures

1. Subjects were welcored to the experisent and asked to sit in a
chair at a table.

2. The instructions for the procedure (see Appendix B) were than

plaved on a cassette recorder and any questions were answered,

&

14
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Subjects then performed the 0-Sort procedure. They were .-u.é to
sort the stisuli into seven piles according to the
"study-ability" factor described in the instructions. Four
stisuli ware placed in Pile 1, 8 in Pile 2, 12 in Pile 3, 16 in
Pile 4, 12 in Pile 5, B8 in Pile 6, and & in Pile 7. This
arrangeaent approxisated a normal distribution. The Erabdinger
(1984) study found that only a few of the sixteen stisuli used
elicited strong feelings, while sost were of neutral nature.
This study, then assunad thafgthn cosplete set of stismuli would
approxisate a noraal distribdt!on. with few eliciting strong
feelings,
After cospletion of the sorting task the participant was
interviewed about the criteria used dgring the task. Responses
wer?2 writtan down by the experimenter., Participants were shown
the first pile and asked, "Why did you rate these the highest on
the “study-ability" factor?® Then, they were shown their seventh

pile and asked, “Nhy did you rate these the lowest’"®
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Chapter 3

Results

\Thn experisent produced one group of data which was analyzed by
factor analysis techniques and a six-way analysis of variance. The
factor analysis produced thfei significant dimensions or factors
labled spaciousness, structure, and simplicity. The results of the
ANOVA were used to help interpret the seaning of the factors
discovered in the factor analysis.

Data Analysis Procedures

The factor analysis procedures used were alpha factoring
techniques froa SPSSX (SPSSX, 1983) for a O-sode factor
analysis. The analysis proceeded i{n 4 stagess

First, a data file was prepared for the alpha factor analysis
and the ANOVA. A 31 X 64 cell data satrix of subject ratings of rach
stisulus, with the stisuli assigned to rows was prepared for the
factor analysis. A second matrix with the subjects assigned to rows
was developed for a repeated ceasures ANDVA,

Second, the alpha factor analysis was perforeed with Variesax
rotation. Alpha factor analvsis was chosen because it nmaximizes the

sipilarity among similar thinking subjects (Nie, et. al, 1973).

16
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Third, a factor array procedure using a computer progras
written by Kraser and Asedeo (1984) was performed using the factor
loadings froa each subset of subjects that load highly on each nain
factor. This procedure transforsed the rax scores of the stieuli to
scores representing the magnitude of the factor loadings for subjects
loading highly on that factor. The transformed scores of the stiauli
were then used to sort the stimuli according the same scale used by
the subjects initially.,
Fourth, a six-way, repeated seasures analysis of variance was
performed on thi data using the BMDP (1981) statistical package.
Data éros the ANOVA were used to aid in the intlerpretation of the
dimensions.
This design provided output that permited discussion about the
following:
1. The O-mode factor snalysis yields actual groups of similar
thinking individualsy
2. the factor array procsdures provide a Q-sort, or perception, of
the stinuli associated with every significant factor derived fros
the factor analysisg
3. a comparison of different group perceptions based on the
differences in the factor arrays, or, in effect, differences in
the perceptions of the sodel text designs;
4., and, a picture of the iaportance of the variables via the

analysis of variance,

17
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Factor Analysis Solution

The data matrix subaitted for analysis contained the pile
nuvaber in which @2ach subject placed the apecific stisulus. The alpha
analysis calculated a correlation aatrix betwesen all pairs of
subject-sorts and then performed a Q-mode factor analysis to extract
groupr containing subjects that covaried because of siailar Q-sorts
(see Table 2), The Q-sode factor analysis is designed to isolate
distinctive groups, ¢ such qrouptka:ist. Since every G-sort
represented a “"study-ability® value perception over the 64 text
sodels, a covariance of O-sorts is a covariance of similar
perceptions. Each iignif!cant Q-mode factor should, then, represent
a prototypical "study-ability" perception, reflecting the cosaon but
not the unique portions of the perceptions of those subjects who load
highly on it.

The results of the rotated factor analysis are presented in
Table 2 (next page). Significant factors selected for analysis were
Factors 1, 2, and 3. Factors 4, 5, and & were not considered
significant because of the small number of subjects loading
significant]ly (more than .3 vnrinqsc) on those factors.,
Factor Array Procedure

To define the factors it was necessary to take the additional
step of creating factor arrays for esach Q-mode factor derived in the
analysis and considered to be significant. Taking this additionsal
step permitted the discussion of the distinctive types of text design
perceptions that potentially exist in the population.

The process «f arriving at a Q-sort for a factor or group

is analogous to & subject’s tlik of sentally assigning values to text
ncdels and then discriminating asong the valued text sodels by

sorting. The result is a group Q-sort instead of a single subject

18
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Table 2

Rotated (Varimax) Factor Natrix (2.3 Variance)

Py pappppegenpegmpapepegepegrapepepepe P L I Y L PR Y P L R R L R R RN A R R R R R ekl i

Subjects Factor | Factor 2 Factor 3 Factor &4 Factor § Factor 6

22 .90289

25 . 88940

| 82311

18 .80017
20 . 77836
24 . 73603 95087

17 . 70320

3 69826
26 -.61377

13 -.58523

14 . 55164 . 52254

30 . 50821
3 .81173

3 77916

8 . 68400

10 ' . 6463538
27 . 38084

2 . 568460

16 ' . 80607

t 11 . 76487

13 60473
21 . 52238

9 - . 72889

12 62299
23 .37278 . 57884

b 93609

4 -.53106

19 31031

7 . 63307
28 60481
29 58716
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Table 3
Factor Arrays
_____________________________________________________ SoeoIIfoIzoozzzIzz: ==
factor 1
1 2 3 4 S 6 7

2 17 20 21 3 6 810 1 7 1214 &4 13 1623 I 932 36 11 25 27 3T 43 51 89 6.
19 22 26 50 15 18 24 28 29 31 33 37 42 44 45 47 41 A5 57 &4
30 34 40 52 38 39 33 54 4B 49 60 b1 '

55 S6 S8 42
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::4
Factor 2
| 2 3 4 S [ 7

1 37 39 47 J 61517 S 121314 & 8 10 11 7 22 27 32 2 9 25 34 16 23 49 S.
10 246 36 62 21 28 30 38 19 20 24 29 40 44 48 50 35 45 352 58
41 456 33 64 J1 33 42 43 54 60 &1 &3

51 35 36 359
Factor 3 —
! 2 3 4 S [ 7
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13 38 41 53 1 3 518 2 41214 & B 10 11 9 14617 22 7 32
19 26 28 46 20 21 37 39 13 24 25 29 23 31 36 40 55 57 58 63
45 47 52 62 30 I3 44 51 42 49 50 61
34 36 59 64
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Table 4
Repeated Neasures Analysis of Variance

Nain Effects (p ¢ ,01)

T GG T G N G T R D B AT N e S D e AR R Gn R R R R R SR EE T ae D GD G O GnED ED R Gn S O G a e O

, Sua of Degrees of Hean
Source Squares Freedoa Square F
Mean 31720.00454 i 31720.00454 $992498.00
Error . 13609 30 . 00454 '
Hypertext 373.44970 1 373.64%70 21.42¢
. Error 523.30343 30 17.44343
Headings .04728 | .B84728 07
Error 347.66835 30 11.358894 -
Directive Cues 236.50454 1 236.50454 135.28¢
Error - 464.44859 3¢ 15.481462
Spacing 64.23841 1 64.23841 4.50
Error 428.65222 30 14,28841
Line Length 237.88760 1 237.88740 27.53¢
Error 259.00302 30 8.463343
Paragraph 136.81502 1 136.81302 18.92¢+
Error 218.13810 30 7.27127
#p < .0}

sort using high-loading individuals. Thus, the calculation of the
factor ‘s perceived "study-ability” values for al]l of the text models
depends on the prior scores assigned to text sodels by these
high-loading individiuals, The factor arrays are presented in lellﬂ
3.
ANOVA

The six-way repeated ssasures analysis of variance wis
performed to help shed light on the factor anlysis intorsation. The
ANOVA presented differences among four of the six main effects:
hyperfext, directive cues, line length, and paragraph spacing (see
Table 4), CRT screen models with hypertext, directive cues, short
lines and, spaced paragraphs were rated higher than models without
hypertext or diroct}ve cues and with long Jines and indented

paragraphs.
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Factor Definitions

Factor 1, Ten participants had high loadings con this factor,
or ten participants used sieilar criteria when sorting the 64 text
sodels. 0On the basis of the sorted stimuli, subject interviews, and
ANOVA this factor is ladbled structure. The preferred stimuli
appeared more structured, that is, organized and hierarchically o
arranged than the low rated ;tinuli. The four highly rated stimuli
(Group 1) had hypertext while the four low rated stimuli (Group 7)
did not have (see Appendix R for the Group | and Sroup 7 stimuli in
each of the three factors). This is consistent with information in
the ANOVA where the aypertext condition was rated higher than the
no-hypertext condition. Also, all four of the high rated sodels had
the directive cues option, while three of the iou rated podels did
not have directive cues. This also, is consistent with the ANOVA
results. The paragraph condition may have contributed to the
appearance of structuri. too. Three of the highly rated sodels were
the spaced paragraph condition, while all four of the low rated
stinulif were the indented paragraph condition. The condition of
structure suggests that the high rated stinuli appear organized with
clearly sarked segaents of information, yet related to a major topic.

Factor 2. The highly rated stimuli in Group I, sorted on
Factor 2 sesa to be characterized by their simplicity. Three of the
top four are double spaced with no complexities introduced fros the
presence of hypertext, isolated headings, or spaced paragraphs. All
appear epasy to read from top to bottoe and more unified for 2 simple
reading task. The four models froe Group 7 are made sore complex and

less unified by the use of hypertext, isolated headings. or both.
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"These four stisuli lack the appearance of structure described in
Factor | and also appwar scattered and less easy to read. Simplicity
of design was a significant criteria for six subjects who loaded
highly on Factor 2.

Factor 3. The distinguishing characteristic between the
stiauli in Broup 1 and Group 7 seems to be spaciousness for the six
subjects who loaded highly on factor 3. Three of the four highly
rated stimuli are double spaced with short lines, while all four of
the lowly rated stiauli are single spaced and appear jamsed-up with
text. Although the ANOVA indicated no sain lfflét difference batween .
the single and double spaced smodels as 2 whole, this subgroup of
participants thohqht that this was iaportant. This is consistent

with subject interviews where 5 of the subjects stated that their

.oain criteria was double spacing within the text.

23




22

Chapter &
Discussion

The use of aultivariate techniques in text design and visual
probleas can provide a great deal of data (see also Brabdinger, 1984
and Nclssac, Nosley, and szﬁry, 1984). The value of such techniques
derives froa the emphasis ué the fdentjfication of perceptions rather
than on the affects of individual text design variables. By the very
nature of perception the humsan being is adaptive. Huaans can read
easily a wide variety of type |tyl¢s. type sizes, line lengths, and
graphic cosbinations. Difficulties in reading, searching, or
cosprehension tasks occur at extreses, such as very saall or very
large type size, suggesting that there are sany cosbinations of text
design variables that may be considered optimal. Techniques such as
factor analysis and aultidiaensional scaling provide a hlli; faor
identifying perceptual tendencies or patterns that suggest gidelines
for the combinations of text design variables,

The original probles of this study was to ‘“antify perceptual
judgesents expressed by persons viewing models of ccaputer-generated
text. The cosbinations of six CRT design variables, each with two
values, seened to aféfect three criteria used by participants in
making judgements: structure, simplicity, and spaciousness. While

conscious of such things as the presence or absance of directive

24
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cues, the length of the lines, and doudle or single spacing, the
participants were qQuided in their judgements by the overall
structuro, simplicity, and spaciousness of the dr ‘cents.

' The first criteria discussed was structure, ‘This dimension was
also found in the 1984 sultidimensional scaling study (Grabinger).
Structure.refars to designs that indicate a hierarchical arrangeaent
of subject material organized with tne use of hypertext, isolated
headings, spaced paragraphs, and directive cues. Participants stated
that they would prefer to study from text that appears chunked into
,?anaqeable,and organized segsents.

The second criteria was the simplicity of a design. If the
design did not appear neatly structured the participants preferred a
design with few complications. It would seem to suggest that if the
design does not appear structured around its subject matter the
reader would prefer sisple lines of text. No structure would be
better than a sessy or busy screen.

The third criteria was spaciousness. While a zareful and aeat
structure can utilize single spaced type and long lines, lack of
structure will cause & screen design with single spaced }vpo and long
lines to be rejected. VYet, given lack of structure, then double
spacing is an important criteria. A screen of inforaation should be
double spaced, preferably with short (45 character) lines if no other
graphic or design features are used to help break the text into
sansgeable chunks of information.

While the use of mulitivariate techniques offer greater
sophistication 1n the exploration of complext topics such as text
design, they also require a great deal of data collection. Although

this study resedied a fault of a previous study by the use of a
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complete stisulus sample, there was still the need for eore
information. A contnqt analysis of participant desé;iptions of the
stisnuli as well as andadjeqtive riting of the lginiTT‘::u{d
facilitate interpretation of the factors. While two of the factors
(structure and spaciousncss) were consistent with the factors
discovered in the 1904 Brahin{of study, one of the ltactors was
different. In the 1984 study the third factor was described as
organization, whereas in this study the factor was descrilbed as
simplicity, It is conceivable that neither is an accurate
description and a similar study using adjective scales, coqtont

analysis, and structured interviews msay help clarify or elininate

that diaension.

]
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Appendix B :
Instructieons to Buhloct-

You will examine several aodels of computer-generated text. These
are amodels of text that aay be seen on coaputer television scresns
- when using coaputer-assisted instruction. .

' Before you begin, look at soas of the text amodels in front of
you. Note that they are coaposed of "X"s and "0%s. The “I's
reprasant the body of the text. The "0%s represent words that are
special, such as headings or subhesdings. On some of the mcdels you
will see three sets of "X"s that are darker than the rest of the
text. These dark sets of "X"s represent words that asay be in
italics, bold type, or underlined. Finally, soss of the aodels have
a bo: at the top of the page. This box is called hypertext and
contains a suasary of the content of the lesson and a list of
cosputer commands that aay help the learnar during the lesson. -

When you examine the text acdels eviluate each sodel on a
factor called “study-ability.” °“"Study~-ability® refers to both
readability and learning charactesistics. For exasple, a text sodel
with a high "study-ability® factor would appear easy to read and easy
to study. 0On the other hand, a text sodel with a low “"study-abiiity”
factor would appear hard to read and hard to study. You are the
judge of what appears esasy or hard to read and study. Thers is no
right or wrong answer. The best answer is whatever you decide. Look
at each model and ask yourselé, "1f this were actual text would !
find this style esasy to read and study or hard to read and study?*

Sort the 464 aodels of coaputer-generated text into seven piles
according to the "study-ability" factor. Reassber to base your
judgeaents on how easy the sodel appears to study as i§ the sodel
were actual text. Use the sorting procedure described as follows:

In Pile No. 3, place the 4 text models that have the highest
*study-ability" factor. In Pile No. 7, place the 4 text models that
have the lowsst "study-abdflity” factor. One way to do this is to go
through the text sodels sorting thea into high, asdiun, snd low
*study-ability® piles. Then return to the "high® pile and ¢ind the
four with the highest "study-ability” rating and place thea in Pile
No. §. Then, go to the "low” pile and find the four with the lowest
"study~ability® rating and place thea in Pile No. 7.

After placing models in pile numbers 1 and 7 there will be 5b
aodels left. 11ace all of the acdels together and repeat the sorting
procedure. Place the 8 with the highest “"study-adility" rating in
Pile No. 2 and the B with the lowest "study-ability” rating in Pile
No. 6.

— e e e Then there-uill- be40-tent acdals ressining. Place all of the
aodels together again and re-sort thea. Fros these 40 aondels place

the 12 with highest “study~ability” rating in Pile No. 8 lnd the 12
with lowest rating in Pile No. §.
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There wil: then be 14 eodels left and they are all placed in
P{ l' No. &.

The nugber of ihe text sodels to be placed in each pile alse
appears on the pile identification cards on the tadle in front of
you. you say rearrange the sodels until you asre satisfied with their
placeaent, but sake sure you place the specified nuaber of text
sodels in sach pile. '

you say rafsr to these instructions or ask the experissnter for
help whenever you wish. Finally, resssber to judge each aodel on how
sasy it appears to study as if it were actual taext.
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